1. Introduction. One of the enumerative problems treated by Schubert in his book "Kalkul der abzahlenden Geometrie" [S] is that of determining the number of twisted cubic curves which satisfy various given conditions. The complete solution to this problem should contain a description of the intersection ring of some compactification of the space of twisted cubics. In this paper we make a step in this direction by undertaking a study of the compactification given by the Hilbert scheme (see also [P] ).
A twisted cubic curve is a rational, smooth curve of degree 3 in P3. The space Ho of such curves has the structure of a smooth, 12-dimensional, noncompact variety-in fact, Ho can be identified with the homogeneous space SL(4)/SL(2). Let HilbP(n,)(P3) denote the Hilbert scheme parametrizing closed subschemes of P3 with Hilbert polynomial P(m). Then Ho C Hilb3m+l(p3 ), and we denote by H the closure of Ho. Our main result is the following theorem.
THEOREM.
Hilb3,, + 1(P3) consists of two irreducible components, H and H', of dimension 12 and 15 respectively. Both H and H' are smooth and rational, they intersect transversally, and their intersection is nonsingular, rational, of dimension 11.
The component H' which does not contain the twisted cubics contains the points corresponding to plane cubic curves union a point in P3 
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a curve. We use a comparison theorem which enables us to identify the deformation theory of a projective variety with that of its associated homogeneous ideal, provided that suitable linear systems on the variety are complete (Section 3). The degenerate curve has a G,, action and its universal deformation is easy to compute (Section 5).
Preliminary description of Hilb3m+l(P3)
. Let C C P3 = P3 (k is an algebraically closed field of characteristic * 2, 3) be a twisted cubic curve, i.e., C is smooth, rational, of degree 3. All such curves are projectively equivalent, hence we may fix one, say CO = s (P 1 ), where s: P 1 -* P3 is given by s (u, v) = (u3, u2v, uv2, v3), and identify the space Ho of twisted cubics with automorphisms of P3 modulo automorphisms of P 1. So Ho = SL(4)/SL(2) is a homogeneous space, hence smooth and irreducible, of dimension 12.
Since By hypothesis ce, is an isomorphism, so that ce induces a two-equivalence and the proof is thus complete. We remark that the cohomology sheaves i' of Hom(2, Ox) consist of the normal sheaf t = 3 1 to X in P", which determines local deformations of X, and the sheaf 3 2 which contains obstructions to local deformations of X. 32 is supported on the noncomplete intersection locus of X. We have Alternatively, one may compute directly that the ideals corresponding to parameter values (u, t) and u', t') are not equal unless u = u', t = t', and proceed as above. Also, as Robert Varley has kindly pointed out to us, the rationality of H is classical. Fix two planespI, P2 in P3. They intersect a general twisted cubic C in two pairs of three points, and these six points in turn determine C. H is thus birationally equivalent to the product of Symm3(P2) with itself. A modern proof of the rationality of a symmetric product was given by Mattuck [M] ; this may also be seen from the versal deformation of a suitable thick point. 
The tangent spaces to Hilb3m+l(P3). Let C E Hilb3,,,+I(P3) = H U H', let I C P = k [x, y, z, w] denote the maximal homogeneous ideal defining C, and set A = P/I, so that Oc = A. Set E = I, so that 9t = Hom(g, (9c) = (,q/,q2) is the normal sheaf of C in P3. With this notation the tangent space to Hilb3lln+l(P3) at C is given by THUH'C = H?(C, at), and we now want to compute this space, which, as we have seen in Section 3, is isomorphic to T1(I) = Homp(I, A)o (the degree 0 piece of the graded module Homp(I, A).) By [E, loc. cit] we know that H -H n H' is

